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All the major tasks funded under this grant were completed 
within the granting period. The full cloud catalog for Mars, 
Including all Imaging data from the Mariner 9 and Viking Missions, 
Is complete. It currently exists as a research tool In digital 
form at Cornell and at Washington University, St. Louis. 

Analysis of the global -scale behavior of cloud forms has 
been performed and the primary results appear as two studies, 
published In the Journal of Geophysical Research (Kahn, 1983; 

1984; reprints attached). Spinoffs from this task include 
Investigation of regional and local cloud behavior (e.g., Kahn and 
Glerasch, 1982, reprint attached, and work currently in progress ).- 
the effects of clouds on deductions about surface features and 
surface processes (Arvidson, Guinness, and Kahn. In preparation), 
and examination of global and local cloud behavior using vis and 
infrared data simultaneously (work currently In progress). 

This project produced the first systematic account of the 
climate of Mars, based upon observations. Cloud data were used to 
determine spatially and temporally varying near-surface wind 
direction, relative wind speed, static stability, and humidity 
conditions on a global scale. Existing models of meteorological 
processes were critically reexamined in light of the new data, and 
more stringent constraints were set on global processes. Several 
discoveries were made, Including the large extent and seasonal 
variability of the Mars equatorial Hadley cell, the failure of 
high latitude winds to reverse direction In early northern spring. 
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the change in meridional wind component in southern midautumn, and 
the almost constant cloud cover in the northern hemisphere, during 
spring and summer primarily by condensate clouds and in fall and 
winter by condensates and dust. The implications of these 
observations have been discussed in our publications. In 
addition, support was found for theoretical predictions about 
seasonal variability in static stability, slope winds occurrence, 
and relative wind speeds, and considerable detail that had 
previously been lacking was obtained. 

This work, and the continuing studies which it has 
generated, are providing a better understanding of the processes 
governing Martian climate, and are generating information critical 
for the planning of the next mission to Mars. 


ABSTRACTS OF ARTICLES PUBLISHED UNDER THIS GR/JJT 


journal of geophysical reseaeck. VOL r. NO a:, paces ir»Mo. purl ary i. i«i: 


Long Cloud Observations on Mars and Implications for Boundary Layer 
Characteristics Over Slopes 

Ralph Kann and PrrzR Cieracch 

Ctmtr for hodtoftnna ooi Spo r t Kuoorck. C o m t U Vontrury. Itooet. An tort l4tS} 

VitaBf «Mar matn ol Mm iko» ttvtnl araaen of loaf eoatawooi cloud lefiBoui oe Uk 
• teun of Also mi Pa«aas Moui. Wt huvt w m laa Ml on Mafn of itc ptac: ter occunmoi of 
MCk Mnauauc. OMy ■ Um Thonu rapeo «m loaf ctoadi MaaMfuaotly arntMod. Wc avt 
BMOBud ifet can ad loauai of fwaiari. ttt aitvoiafttt ad waa pouiMt. la aano: 
vaioeny of aoua of taa liaidi. Wc aa Ma noyHad la wpvMcofia of aifi of npM< cMudt 
tpu in ofia toad «ntt la aof ferpaiaa. Ta loa Moudi m eeanwd ouiy a uw ally aoraint 
am. aanaf lat tay m aanaa a«a dnaa* "aa da w t cold ptaniry aadiry aver. 

W* dovaap unpM aotapaaM aodas w mammt vpnoos tatcu of luco Peuaav a«tr wads, 
taa Mlow a a caiuuci t ceuaat ad ttlf<oaaai upMaan of Mi ta oaorv a fanim of 
la etoa lonaaos W< at la laulu v> cancwnic aac aiacM pnperan of ta Min 
(aiadBy Myt?. Tan ii itndf dowaloa Sew a la beudday itytr a ta Mfli ilepn of both 
"iiiiaifii.. In ta addit npon h a wa t ta pads ta Sow mows ad aat p a t i Pydnulic jump, 
praducat ta tout cleudi. Dowmtiaa of ta jump, fa itnn acnai mvny wpva ca at» ad in 
aoad by Sow a«v arfia trrapuMnucs. SdiMI wauom a tatr obarvoc wovMaptlu bnuiwi at 
jaap tay a iimbtatl to omutoo b ta Sow mood ad dbptd FmMly. wt ca iccoai fa ta 
loeaiioe of ta jumps by ta vmiiion of iMavt niBmui of ta bouudvy liycr Sows m ta two 
voieaos. 


journal of geophysical research VOL. It. .NO Ai:. P.lCES lO.IIWlCJW. DECEMBER 1. IW- 


Some Observauonal Constraints on the Global-Scale Wind Systems of Mars 

RAJ.PH Kahn 


ConoU Uimtfiui 

Wad dtracuoB amBomau Irea • «intiy of adiaien. iika onr anril Min yum la cacnai 
ta aon placi. an bas eetMoid. Taa actua obrnmuom of a win pwuds ai prmouuy 
mdMd. Ta au abibti i hitb diput of m — iar ad aaosil nproouabibiy. Biiai ii poaibic to 
awrpm aett of ta eb ama o i n ttnu of ta auMly syauMinc cnuliuor of Min. Wc niaisK 
mat diu B ta eaaii of ta eoonitau ta ibanm waO imeuen paa upa ta aamii ad 
pour mp Bda But SMds wbsb. (ora ta Sews Wnas ta taauoem of la disi as. aiO- ad 
up^tac wads tppms a a autsolM by ta lamil Stid dun>| aid lad Mu naacr oat wan;, 
ad B ta lonan —iiphiTi. dunsf arty miB| ad any aaae At oiinr can. ta ap Sews 
ooaain. Ai btpb n nia a ta snatpat early wads m proboMy paaind a ap leraisioo b ta 
BonP iM ca naaan b ta loutp. Ta a a i ip p trtf iiyuaiiry sans to hbuIi pnainlv (rem ta 
tfau of plebiJ oun Mens m la ai;ii polir ca Tms| of ta propsac wad from petowtri to 
aaserwird a an i unmin a obccreid. w icici cn i wnp wdMue d penwirt am Bus ad acnaii 
Bcn flanil icapmiuri psanoi is tbv tsac. Ta nniadail mat of ta amtenil Hidlty cMi. wbo 
etcBwad. a prabiay tupar lla Uat p adi i i M a aatty anccM aodclt of tew^tnude cutuliiion TV 
BOB a aooBii Hidlty cML ad bipb-lisitua po n w ir o lews wadP occur in both Pmispbcrci dual 
ta iimoitT m e n m. aiy m ad iii oaM eaacinau m la tbtml araof n uaa tsaa 


JOURNAL OF GEOPHYSICAL RESEARCH VQL •« NO At. PACES Ml i-«6tt. AUGUST I. IM-: 


The Spatial and Seasonal Distribution of Martian Clouds 
and Some Meteorological Implications 

Ralph Kahn 


CoKflt V iiicwny. Juan. Nfw fort 

Ta epnn ae cnceaiJ dumbaiteat of Minsa m oipbcn f Moads. orpaatc ccmrdini a uapU 
morpaeapt atetu. caibii dicuat pustm Wfbte aimpnad ccif raanwily aMSf cpclnpits a 
tcminil csoae terms ad Mmai icapmian. wad iii muu i i . ad win; apor aacarcaau. a'- 
tent of cloaO acuncici prevMt seat loeci coennisns m ptaoi — * an'Caffia wad cpttd. cuik 
itibibty. ad bimadii) Wt pin niaatd id Mmer 9 ind Vijai| Onar gates lor tbit studj : a 
coeeatntc pnamly m ta iirpir Vikaf diu cm WbBnotr oeurtitaot in boaMc. iMitntly MpP 
mr-cuffioc wmos ipbmr a IMlew ta ccaioal ap apes duni arty Wl. mt wonts, ad spraip 
Modtraic a Mph waot in uco Bfc r td m ta d i im adw (or aa ceuilitni waitr ad m low liuiuen 
niaiv ffi ta napiy clepini uas of Tbmis. oar ta coMuca ai outr aon lewtr waoi in 
taetem Hcaopntne uyoumtia in tsacd a dlScnoai m cmttpbtnc lydmsien tme ad a 
flobil dm More nano tfltcu m ta caiabai ttapmum cnuctun ad ta aru pelir ap 
laanen scaduit. Qood uemnaa au cu|pa Ubi ta cuvnofia Myua Biw cubiiny u lew m 
ta oenam aaBpber: dunnp lumair ad ii low laiuoa MriM Bid oonarc rcrai. RMiitetly bipc 
suiK tubiliiy n oauted lar ta waiw pom ad plobMIy duiat ta diiti non amm In cpiic of low 
it m etparK itmpmiiifts ta cempogaapir lew amuu baadin l am otly prteluda ta lerou- 
uen of tMck wiitr ter caias ii Mpn luitaa a oud a Uit laiuai ao water m tosh bcaaobtn ac 
B louibtm aaauiati durai arty waw Duiap lenam coni na aaoMt. cuuituen eon- 
diuens lam a a aniy lairad ti ta d iiuuidn ad coodaaw cleua in iPuuda.; at uiaiien u 
cempiMutd by iimotpotnc dm in cMiam epraf la lu a a ri . Lew Ituuon pattMiy tppar a a 
linar Irea aiunuen uiin pueaisiudn ad Mouc. joanUy Ion aon atliy in ta oenberr 


